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Sugarcane Variety Tests in Florida 
1981-82 Harvest Season 


B. Glaz,! J. L. Dean,2 M. S. Kang,? J. D. Miller,4 P. Y. P. Tai,4 and O. Sosa, Jr.5 


ABSTRACT 


Twenty-eight new Canal Point (CP) varieties of sugarcane (11 in second- 
ratoon cane, 6 in first-ratoon cane, and 11 in plant cane) were grown in 
replicated tests and harvested at 8 locations representing 6 soil series (Terra 
Ceia muck, Pahokee muck, Lauderhill muck, Dania muck, Torry muck, and 
Pompano fine sand). The cane and sugar yields of these varieties, interspecific 
hybrids of Saccharum spp., were compared with those of CP 63-588, the most 
widely grown sugarcane variety in Florida. Each variety was also rated for 
its reaction to sugarcane smut, Ustilago scitaminea H. Syd. & P. Syd., in 
separate inoculation tests and by natural infection and for its reaction to 
sugarcane rust, Puccinia melanocephala H. Syd. & P. Syd., by natural infec- 
tion. In the plant-cane tests, CP 77-1776 showed potential as an early- 
maturing variety with high sucrose yields. In the first-ratoon tests, CP 76-1519 
was the leading variety overall, and CP 75-1322 was an excellent variety on 
Torry muck and Pompano fine sand. Both CP 76-1519 and CP 75-1322 had 
above normal tolerance to freezing temperatures. Three varieties in the 
second-ratoon tests, CP 75-1082, CP 75-1553, and CP 75-1632, were sched- 
uled for release. CP 75-1082 and CP 75-1553 yielded significantly more sugar 
per acre than CP 63-588. CP 75-1632 had yields of sugar per acre not sig- 
nificantly different from CP 63-588 but had higher early and harvest yields 
of sugar per ton than CP 63-588. Index terms: Dania muck, Florida, 
Lauderhill muck, Pahokee muck, Pompano fine sand, Puccinia melanocephala 
H. Syd. & P. Syd., Saccharum spp., sugarcane rust, sugarcane smut, sugarcane 
varieties, sugarcane yields, sugar yields, Terra Ceia muck, Torry muck, 
Ustilago scitaminea H. Syd. & P. Syd. 


INTRODUCTION sugarcane, interspecific hybrids of Saccharum 
spp., in Florida. Although production of sugar 
Varietal selection is one of the many com- per acre is a very important characteristic, it is 


ponents involved in the successful production of not the only yield factor upon which sugarcane 
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is evaluated. In addition, analyses are made on 
the quantity of cane needed to produce a particu- 
lar sugar yield and on the fiber content of the 
cane. The time of year that a variety has its high- 
est amount of sugar per acre is a very important 
factor in Florida, where many producers are con- 
tinuously harvesting sugarcane from late October 
through March. Sugarcane growers in Florida 
usually obtain three to four crop cycles from each 
planting; thus, varieties are also evaluated on 
their ability to produce good ratoon-cane yields 
as well as good plant-cane yields. 

Varieties that display favorable results with 
respect to the above characteristics must also be 
productive in the presence of major disease, in- 
sect, and weed pests. The determination of pest- 
resistant levels in varieties that are otherwise 
satisfactory for commercial production can be a 
complicated process that takes several years to 
complete. The variety-selection team must be as 
careful not to disqualify varieties that could be 
grown commercially without significantly increas- 
ing pest populations or causing pest-related yield 
losses as it is in disqualifying varieties that are 
too susceptible to pests to be grown commercially. 
Recent attacks of sugarcane smut, Ustilago scita- 
minea H. Syd. & P. Syd., and sugarcane rust, 
Puccinia melanocephala H. Syd. & P. Syd., indi- 
cate that a particular variety may or may not 
show severe symptoms in different years on vari- 
ous soils and under diverse climatic conditions. 
One means of coping with this complex situation 
is illustrated by a suggestion made upon release 
of Canal Point (CP) variety CP 73-1547 that it 
not be planted in areas having a high incidence 
of smut (Miller et al. 1982). As more is learned 
about pest control in the future, the practice of 
suggesting restrictions on the planting of new 
varieties may become more common. 

The 1981-82 harvest season was the third 
straight harvest season during which sugarcane in 
Florida suffered from freezing temperatures. Like 
last year, some areas where sugarcane was grown 
registered temperatures below 20° F. Identifica- 
tion of varieties that have shown more tolerance 
to cold temperatures continues to be a high 
priority of the cooperative sugarcane variety se- 
lection program (Agricultural Research Service, 
USDA; University of Florida Institute of Food 
and Agricultural Sciences; and the Florida Sugar 
Cane League, Inc.) in Florida. 

The varieties tested in the replicated tests 


described herein are those that have performed 
well in previous tests for some of the above char- 
acteristics. The major purpose of this publication 
is to make available to Florida sugarcane growers 
the data collected in replicated yield trials of the 
cooperative sugarcane variety selection program. 


TEST PROCEDURES 


Twenty-three replicated test plantings of 28 
new varieties (11 in plant cane, 6 in first-ratoon 
cane, and 11 in second-ratoon cane) and the 
standard variety, CP 63-588, were harvested at 
8 growers’ farms. There were plant-cane, first- 
ratoon, and second-ratoon experiments at each 
location except Lykes Bros.’ farm, where there 
was no second-ratoon experiment. There were 
four experiments on Terra Ceia muck. Included 
were first- and second-ratoon tests at Wedg- 
worth Farms, Inc., east of Belle Glade; the first- 
ratoon test at South Florida Industries near 
20-Mile Bend in Palm Beach County; and the 
plant-cane test on the properties of Gulf and 
Western Food Products Co. at Okeelanta. Eight 
experiments were on Pahokee muck, which is 
similar to Terra Ceia, Lauderhill, and Dania 
muck but not as deep as Terra Ceia muck and 
deeper than the other two soils (Snyder et al. 
1978). Included were the first- and second-ratoon 
tests on A. Duda and Sons’ farm east of Belle 
Glade and at New Farm, Inc., east of Canal Point; 
the plant-cane and second-ratoon experiments at 
South Florida Industries; the plant-cane test 
at Wedgworth Farms; and the first-ratoon test at 
Okeelanta. Five experiments on Lauderhill muck 
included the plant-cane tests at A. Duda and 
Sons, New Farm, Inc., and A. F. Saunders, Inc., 
south of Clewiston and the second-ratoon tests 
at Okeelanta and A. F. Saunders. The first in this 
series of variety tests to be recorded on Dania 
muck was the first-ratoon test at A. F. Saunders. 
Three experiments at the Beardsley farm near 
Lake Harbor were on Torry muck. Plant-cane 
and first-ratoon tests on Pompano fine sand were 
at Lykes Bros.’ farm near Lakeport in Glades 
County. 

Selection of each variety for planting in the 
replicated yield trials was based on 5 years of 
data collected in the variety development pro- 
gram. CP 63-588, the variety grown on the high- 
est percentage of Florida sugarcane acreage since 


1975 (Glaz 1981), was used as the check or stand- 
ard variety in all experiments. In each of the 
23 tests, varieties were planted with 2 lines of 
seed cane per furrow in plots of one sixty-second 
acre in a randomized complete-block design with 
4 replications. Each plot was 35 feet long and 20 
feet wide. The distance between rows was 5 feet, 
and a distance of 5 feet separated the end of each 
plot row and the beginning of the next plot row. 
The margins of each experiment were buffered 
to reduce mechanical damage and border effects, 
but individual four-row plots were not buffered. 

Sugarcane management practices, such as fer- 
tilizing, cultivating, controlling of pests, burning, 
loading, and hauling, were the same for each 
experimental plot as for the commercial field in 
which the plot was located. 

To evaluate early-season sugar production, 
10 stalks per plot were taken at random from the 
unburned standing cane in 2 of the 4 replications 
at each location, except A. F. Saunders, between 
October 20 and October 28, 1981. These samples 
were milled, the crusher juice was analyzed for 
Brix and sucrose, and the indicated yields of 
sugar per ton of cane were determined. To calcu- 
late the yield of sugar per acre from these pre- 
harvest data, we assumed that the preharvest 
yield of cane per acre was equal to the actual 
yield of cane per acre obtained at harvest. 

All replicated tests were harvested between 
October 28, 1981, and February 26, 1982. After 
each plot had been burned, except for the second- 
ratoon test plot at South Florida Industries, all 
cane was cut and piled by hand and then weighed 
with a tractor-mounted weighing device. Fifteen 
full-length stalks were taken at random from each 
plot and transported to the Agricultural Research 
Service’s Laboratory at Canal Point for weighing, 
milling, and crusher-juice analysis. 

All values for yields of sugar per ton of cane 
and sugar per acre in this report are indicated 
(theoretical) yields calculated in accordance with 
a simplification of the Winter-Carp-Geerligs for- 
mula (Arceneaux 1935); an explanation of the 
formula is given in a previous publication (Rice 
and Hebert 1972). 

Although the indicated sugar yields reported 
herein may not be obtained by all sugar factories, 
they are representative of average values that can 
be obtained in Florida, and more importantly, 
are valid for comparing varieties having different 
milling qualities and sucrose reduction factors. 


RESULTS AND DISCUSSION 


In past variety reports, experimental data from 
locations on Terra Ceia, Pahokee, and Lauderhill 
muck were listed together in one combined table 
for each type of analysis, and data from locations 
on Torry muck and Pompano fine sand were 
listed in separate tables. This grouping of loca- 
tions was justified by the assumption that the 
similarities among them would cause similar va- 
rietal responses. Conversely, since the locations 
on Torry muck and Pompano fine sand were so 
different from each other and from the other loca- 
tions, it was assumed that varietal responses 
would be unique at these two locations. However, 
two reports (B. Glaz and J. D. Miller, unpub- 
lished data; P. Y. P Tai, E. R. Rice, V. Chew, 
and J. D. Miller, unpublished data) indicated 
that varietal responses were unique at most loca- 
tions each year. This situation left us the choice 
of showing each location in separate tables or all 
of the locations in one table. We chose the latter 
alternative, although individual location data are 
still available within each table. 

In last year’s report, alpha levels of 5% and 
20%° were presented in the tables, and significant 
differences were based on the 20% levels (Glaz 
et al. 1981). Since that time, we have obtained 
a report that explains how to calculate accurate 
estimates of beta (type II error rates) at various 
alpha levels (Bowman and Kastenbaum 1975). 
Glaz et al. (1982) concluded that both types of 
errors were costly to the Florida sugarcane indus- 
try and that type II errors were slightly more 
serious than type I errors. Calculations using 
data from previous sugarcane variety tests indi- 
cated that when alpha was set at 5%, beta also 
approximated 5%. However, when alpha was 
raised to 10%, beta approximated 1%. So we 
determined that the best compromise was for 
both alpha and beta to be at the 5% level. There- 
fore, significant differences cited in this report 
refer to the 5% alpha levels given in the tables. 
Ten-percent alpha levels are also reported in the 
tables for those who prefer the higher type I and 
lower type II error rates. 

The parentage, variety correction factor, and 


6A 20% alpha level means that, if for all comparisons 
made the varieties (treatments) being compared were in 
reality equal, a type I error would result from 20% of 
the comparisons. 


reactions to smut and rust are listed in table 1 
for each variety included in these tests. The re- 
sults of the plant-cane experiments are shown in 
tables 2—6, and the results of the first-ratoon ex- 
periments are given in tables 7-11. Tables 12-16 
contain the results of the second-ratoon experi- 
ments. 


PLANT CANE 


Four varieties, CP 77-1414, CP 77-1720, CP 
77-1055, and CP 77-1125, yielded significantly 
more cane per acre than CP 63-588 (table 2). 
But only one of these, CP 77-1720, yielded sig- 
nificantly more sugar per acre than CP 63-588 
(table 6). However, CP 77-1720 has shown a 
high susceptibility to smut and therefore is not 
acceptable for commercial production (table 1). 

One other plant-cane variety of interest was 
CP 77-1776. This variety was not outstanding in 
production of cane or sugar per acre, although it 
was not significantly lower than CP 63-588 in 
either of these characteristics (tables 2 and 6). 
The outstanding feature of CP 77-1776 was its 
early yield of sugar per ton of cane, which was 
significantly higher than all other plant-cane va- 
rieties (table 3). CP 77-1414 and CP 77-1776 
were the two highest yielders of early sugar per 
acre, with essentially equal yields (table 4). How- 
ever, CP 77-1776 produced its sugar per acre on 
24% less cane per acre than CP 77-1414 (table 
2). Also, CP 77-1776 has shown intermediate 
resistance to smut and excellent resistance to 
rust. Therefore, seed cane of this variety is cur- 
rently being increased (table 1). 


First-RATOON CANE 


CP 76-1519 and CP 75-1322 were the out- 
standing varieties in production of sugar per acre, 
but neither had significantly higher yields than 
CP 63-588 (table 11). Both of these new varie- 
ties also had high yields of cane per acre, but 
only CP 75-1322 was significantly higher than 
CP 63-588 (table 7). CP 76-1519 produced sig- 
nificantly more sugar per ton of cane than CP 
75-1322, but neither variety was significantly 
different from CP 63-588 (table 10). CP 75-1322 
did particularly well on Torry muck and Pompano 
fine sand, while CP 76-1519 did well on all soils 
except Torry muck (table 11). Data from the two 
locations that were harvested after severe freezes, 
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New Farm, Inc., and South Florida Industries, 
show that both CP 76-1519 and CP 75-1322 had 
more cold tolerance than the other varieties in 
this group. CP 76-1519 and CP 75-1322 had the 
highest yields of sugar per ton of cane at New 
Farm, Inc., and ranked first and third, respec- 
tively, at South Florida Industries (table 10). As 
plant cane, CP 76-1519 (Glaz et al. 1981) ranked 
higher in tonnage and lower in sugar per ton than 
it did as first-ratoon cane in these tests. CP 
75-1322 performed similarly as plant cane and 
first-ratoon cane; it had high yields on Torry 
muck and Pompano fine sand and mediocre yields 
on the other soils (Glaz et al. 1981). Both of these 
new varieties have shown excellent resistance to 
smut and rust (table 1). 


SECOND-RATOON CANE 


Three varieties, CP 75-1091, CP 75-1082, and 
CP 75-1553, significantly outyielded CP 63-588 
in cane and sugar per acre in the average of the 
seven locations at which tests were conducted 
(tables 12 and 16). Therefore, seed cane for 
possible commercial release is currently being 
increased for CP 75-1082 and CP 75-1553 (table 
1). But seed cane of CP 75-1091 is not being 
increased because it is too susceptible to smut for 
commercial production. Seed cane of CP 75-1632 
is also being increased. This variety had yields 
of cane and sugar per acre not significantly dif- 
ferent from those of CP 63-588, but its yield of 
sugar per ton of cane was significantly higher 
than that of CP 63-588 (tables 12, 15, and 16). 

CP 75-1082 had the second highest production 
of cane and sugar per acre for the average of the 
seven locations but produced significantly less 
than CP 75-1091 in both of these characteristics 
(tables 12 and 16). With the same yield of sugar 
per ton of cane as CP 75-1091, CP 75-1082 also 
ranked low in this characteristic but not signif- 
icantly lower than CP 63-588 (table 15). CP 
75-1553 yielded less sugar per acre and more 
sugar per ton of cane than CP 75-1082, although 
the two varieties were not significantly different 
in either of these characteristics (tables 15 and 
16). In production of tons of cane per acre, CP 
75-1553 was significantly lower than CP 75-1082 
(table 12). In plant cane and first-ratoon cane, 
CP 75-1553 produced significantly more cane and 
sugar per acre than CP 75-1082, but there were 
no significant differences between the two varie- 


ties in production of sugar per ton of cane (Glaz 
et al. 1980, 1981). Both of these varieties have 
displayed excellent resistance to smut, but CP 
75-1553 has shown intermediate susceptibility to 
rust (table 1). 


SUMMARY 


The plant-cane experiments contained one 
promising variety, CP 77-1776. It produced 
about the same amounts of cane and sugar per 
acre as CP 63-588 but was outstanding in pro- 
duction of sugar per ton of cane in the preharvest 
tests. CP 77-1776 has also shown an intermediate 
level of susceptibility to smut. Therefore, it will 
be further tested as part of the increase program. 

Combining the data of the last 2 years gave two 
promising varieties from the first-ratoon tests, 
CP 76-1519 and CP 75-1322. Generally, these 
two varieties had similar yields of tons of cane 
per acre, but CP 76-1519 produced more sugar 
per ton of cane. The major exception to the above 
was the experiment on Torry muck, in which 
CP 75-1322 produced significantly more tons of 
cane per acre and more, but not significantly 
more, sugar per ton of cane than CP 76-1519. 
CP 75-1322 also had high yields on Pompano 
fine sand. 

Combining the data of the last 3 years for va- 
rieties in the second-ratoon experiments showed 
CP 75-1082, CP 75-1553, and CP 75-1632 to 
be the outstanding varieties. CP 75-1082 and 
CP 75-1553 have consistently had significantly 
higher yields of sugar per acre than CP 63-588. 
CP 75-1632, which has an excellent variety cor- 
rection factor, produced about the same amount 
of sugar per acre over 3 years as CP 63-588, but 
it did so with a higher sugar per ton of cane. 
CP 75-1091, the highest yielding variety in the 
history of these experiments, showed too much 


susceptibility to smut to be considered as a com- 
mercial variety. 
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Table 1.—Parentage, variety correction factors, and ratings for smut and rust 
susceptibility of CP 63-588 and 28 new sugarcane varieties! 
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Variety Parentage? VCF 
Smut Rust 
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1Variety correction factors (VCF) were used to calculate the theoretical yield of 96° 
sugar per ton of cane according to Arceneaux’s simplification of the Winter-Carp-Geerligs 
formula. 

2C] 54-191, Cl 54-378, and Cl 54-1910 are varieties developed by the United States 
Sugar Corporation, Clewiston, Fla. 

3The following general ratings were used to describe variety susceptibility to smut and 
rust: R, resistant enough for commercial production. S, too susceptible for commercial 
production. I, intermediate, probably resistant enough for commercial production, but 
this has not been definitely established. 

4Seed cane of this variety is currently being increased in the cooperative variety 
development program for potential release. 

573 P2 was the 2d polycross made in the 1973 crossing season. In this polycross, the 
female parent (CP 68-1026) was exposed to pollen from 5 varieties; therefore, the male 
parent of CP 75-1553 is unknown. 

6Parentage of CP 75-1984 was lost. 
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Table 13.—Indicated yields of 96° sugar, in pounds per ton of cane, from preharvest samples of second-ratoon cane 
on Lauderhill, Pahokee, Terra Ceia, and Torry muck 


Average yield by soil series, farm, and harvest date 


Pahokee muck 


Average 

Nariety LOOT | a Terra Ceia Torry muck, yield, all 
muck, muck, farms 

Okeelanta New Farm, South Florida Dud Wedeworth Beardsley 
10/23/81 Inc. Industries) Gocigi, clove | 1° 7°/8E 
10/20/81 10/20/81 as 
CP75=16325.5 eee ee 235.9 224.3 256.4 252.4 261.7 238.0 244.8 
CR15=1853i- eee 251.2 229.5 221.3 259.9 230.3 253.7 242.0 
CBRii5-125 (ae Ze? 186.4 212.8 256.6 221.3 227.1 220.2 
CPi75—-1553 7 eee oe 208.8 231.0 212.8 235.7 205.9 224.2 DLO 
CP375-19350e eee 224.3 204.5 200.9 239.3 212.9 229.6 218.6 
CP775—1283 ee eee eee 210.3 210.5 193.5 232.6 FAW 233.1 215.4 
CP175-19849 eae 197.5 205.4 193.8 235.4 241.1 205.6 213.1 
CEIG3=~5SSiee te wees) 200:4 231.6 195.0 218.8 207.2 222.3 212.5 
CPs/5-1082 ee eee 216.6 215.8 207.5 207.5 216.6 198.5 210.4 
CPg5—1428 eee 215.4 212.4 208.0 198.4 208.1 213.5 209.3 
CP375=109 1 eae een 202.9 193.9 176.0 212.8 197.0 212.8 199.2 
GP75-1693 Sale 189.5 199.3 175.7 186.8 183.4 194.7 188.2 
Means Gascte! sees 214.2 212.1 205.0 228.0 216.5 221.1 216.1 
LSD:1! 

5 levelaacemearere 26.5 (2) 30.3 29.6 (2) 22.3 13.8 
102, slevel@amerer: 22.0 (2) 25.1 24.5 (2) 18.5 11.6 
CVS errr eee 6.1 9.7 Te 6.4 eZ 49 7.8 


1. SD=Least significant difference. 
2No significant differences among values. 
3CV=Coefficient of variation. 
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Table 14.—Indicated yields of 96° sugar, in pounds per acre, from preharvest samples of second-ratoon cane on 


Lauderhill, Pahokee, Terra Ceia, and Torry muck 





Average yield by soil series, farm, and sampling date! 








Pahokee muck Average 
: Lauderhill Terra Ceia yield, all 
Variety ae a F rack ae ae farms 
ew Farm, South Florida earasley 
were Inc. Industries PI Bene 10/26/81 
10/22/81 /22/81 
10/20/81 10/20/81 
PHS 1091 er eens: so. 10,374 8,766 9,964 12,123 12,382 14,480 11,348 
CPAI5—LOS82 Foe Sacen ek 9,496 9,508 9,491 8,045 8,981 ~ 12,105 9,604 
GRPe5-l935e es hes ak 10,545 6,361 8,605 9,770 7,418 12,608 9,218 
CRE 5— Ubon. tet 9,481 7,051 9,280 8,316 8,524 12,372 9,171 
(OP YER EB) ooo ceo dane 8,868 7,578 8,951 7,589 10,426 10,174 8,931 
CP#75-1693'S. hte ns 9,232 6,283 7,439 7,889 8,126 10,036 8,167 
CPA75—1632 eee ates ass 6,798 4,821 9,094 7,599 8,863 10,096 7,878 
CPe75=1984 Fee eis as 7,705 5,028 7,128 8,659 10,533 6,916 7,661 
CPA/5—1283 heehee 8,181 3,270 7,028 8,976 6,361 12,002 7,636 
GPA75—125 (aero 8,187 4,570 7,052 6,303 5,222 11,652 7,164 
GPiGS-5S8 eee aa. oe 6,355 2,094 6,452 8,112 8,522 11,266 7,133 
CPAT5—14 28a ete. 6,919 3,282 5,858 5,271 5,004 10,303 6,106 
McGann Saree eee es), 8,512 Bele 8,029 8,221 8,364 11,168 8,335 
CV 2B aera ct ect NG 9.9 30.5 13.8 20.4 19.0 12.0 (3) 


1Yields are based on early sucrose analysis, assuming that early yields of cane per acre are equal to actual yields 


at harvest. 


2CV=Coefficient of variation. 
3Not determined. 
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